Acetylation of sox2 induces its nuclear export in embryonic stem cells.
Embryonic stem (ES) cells require a coordinated network of transcription factors to maintain pluripotency or trigger lineage specific differentiation. Central to these processes are the proteins Oct4, Nanog, and Sox2. Although the transcriptional targets of these factors have been extensively studied, very little is known about how the proteins themselves are regulated, especially at the post-translational level. Post-translational modifications are well documented to have broad effects on protein stability, activity, and cellular distribution. Here, we identify a key lysine residue in the nuclear export signal of Sox2 that is acetylated, and demonstrate that blocking acetylation at this site retains Sox2 in the nucleus and sustains expression of its target genes under hyperacetylation or differentiation conditions. Mimicking acetylation at this site promotes association of Sox2 with the nuclear export machinery. In addition, increased cellular acetylation leads to reduction in Sox2 levels by ubiquitination and proteasomal degradation, thus abrogating its ability to drive transcription of its target genes. Acetylation-mediated nuclear export may be a commonly used regulatory mechanism for many Sox family members, as this lysine is conserved across species and in orthologous proteins.